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(54) FERRITE MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide NiCuZn ferrite material having very satisfactory temperature 
characteristics (change rate of permeability to a temperature change is small), a high quality factor Q, and a 
high mechanical strength. 

SOLUTION: NiCuZn ferrite material is composed of 47.0 to 50.0 mol% Fe203, 0.01 to 3.0 mol% Mn203, 
0.5 to 4.9 mol% CuO, 1 .0 to 23.0 mol% ZuO, and the balance mol% NiO as main components, and 
moreover 0.02 to 1 .0 wt.% CoO, 0.5 to 10.0 wt.% Bi23, 0.1 to 2.0 wt.% Si02, and 0.05 to 1 .0 wt.% MgO are 
added to the main components. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the NiCuZn system ferrite ingredient which comes to have the property of initial 
permeability mui<=100, especially, the temperature characteristic of this invention is good, and its quality factor Q is 
high, and it relates to the ferrite ingredient with which the property of high intensity is acquired. The ferrite ingredient 
of this invention can be used suitable for ferrite components resin mold type [ for example, ] etc. 
[0002] 

[Description of the Prior Art] In recent years, the need of components, such as a resin mold type chip inductor and a 
fixed coil, is being quickly expanded in fields, such as television, a videocassette recorder, and a mobile transmitter. Of 
the product in such a field, functions, such as small, a light weight, and high degree of accuracy, are required, and the 
demand to ******-i z ing and high-reliability-izing to the above-mentioned components is large in connection with this 
at it. 

[0003] By the way, generally the ferrite is used for the core materials of these components. With resin mold type 

inductor components, compressive stress arises to a core and, as for a ferrite, an inductance value changes with resin 

mold according to the value of this compressive stress. Therefore, with resin mold type inductor components, it 

becomes difficult to obtain the components of the small high quality of inductance tolerance. 

[0004] For this reason, when external force is added, a ferrite with a good anti-stress property is desired small 

[ inductance change ]. Moreover, in order to make dependability of the device using inductance components high, it is 

important to raise the dependability of the inductance components itself and to specifically make small the ferrite 

temperature characteristic used for inductance components. 

[0005] According to such a demand, the proposal of the various amelioration techniques in this field is made from 
before, namely, - JP,5-326243,A - Co 304 - 0.05 - 0.60wt% and Bi 203 - 0.5 - 2wt% and the total quantity of Si02 
and Sn02 - 0.10 - 2.00wt% - the proposal of the added NiCuZn system ferrite is made. However, although an 
improvement of an anti-stress property is found, this thing has low Q and cannot say it that the temperature 
characteristic is also enough. 

[0006] moreover - the JP patent No. 267916 official report - Co 304 - 0.05 - 0.60wt% and Bi 203 - 3 - 5wt% and 
Si02 — 0.10 - 2.00wt% — the proposal of the added NiCuZn system ferrite is made. However, in this thing, a mist beam 
and the temperature characteristic cannot be said to be enough, and are low. [ of the value of a quality factor Q ] 
[0007] moreover JP,1-103953,A - Bi 203 - 0.05 - 2wt% and Si02 - 0 - lwt% - while adding, the proposal of the 
NiZn system ferrite which added MgO and Mn oxide is made. Although this thing is seen, an improvement of thermal 
shock resistance cannot be said to be too enough [ the temperature characteristic ], and it is [ the value of a quality factor 
Q ] low. 

[0008] in order [ moreover, ] to make JP,1-228108,A constitute stress relaxation structure - Si02 - less than 
[ 0.03wt% ] and MnO - less than [ 0.1 wt% ] and Bi 203 - less than [ 0.1 wt% ] and MgO - less than [ 0.1wt% ] - the 
proposal of the added NiCuZn system ferrite is made. However, since this thing has few additions of Bi 203, 
reinforcement cannot fully be taken, and sufficient temperature characteristic is not acquired. 

[0009] Moreover, in order to make fluctuation of an inductance when a load is added very small and to make Q value in 
a RF high moreover, CoO, Bi203, and the nickel-Zn system ferrite ingredient that added Si02 are indicated by JP,8- 
325056,A as an addition presentation. 

[0010] However, the main presentation of the example has separated from the main presentation range of the invention 
in this application, and does not contain MgO of this application as an addition presentation so that the example of an 
indication in the official report concerned may see. Therefore, it is in the inclination for the value of a quality factor Q 
to become low. 
[0011] 

[Problem(s) to be Solved by the Invention] It is in offering the NiCuZn system ferrite ingredient which this invention is 



originated By the basis of such the actual condition, the purpose solves the above-mentioned trouble, inductance change 
is very small excellent in an anti-stress property even if external force is added, and whose temperature characteristic is 
small and is moreover further excellent in quality factor Q value. 
[0012] 

[Means for Solving the Problem] In order to solve such a technical problem, this invention 47.0-50.0-mol % and Mn 
203 as a principal component 0.01-3.0-mol %, [ Fe 203 ] CuO is carried out 0.5-4.9-mol%, remainder mol % content 
of 1 .0-23.0-mol % and NiO is carried out for ZnO, and are the ferrite ingredient of the NiCuZn system constituted and 
this principal component is received. It is constituted so that Bi 203 may be added for CoO 0.02 to 1 .0% of the weight, 
MgO may be added for Si02 0.05 to 1 .0% of the weight 0.1 to 2.0% of the weight 0.5 to 10.0% of the weight and it 
may become. 

[0013] Fe 203 this invention as a principal component Moreover, 47.0-50.0-mol %, 0.01-3.0-mol % and CuO are 
carried out for Mn 203, remainder mol % content of 1 .0-23.0-mol % and NiO is carried out for 0.5-4.9-mol % and ZnO, 
and are the ferrite ingredient of the NiCuZn system constituted and this principal component is received. It is constituted 
so that CoO may be added 0.02 to 1.0% of the weight, talc (talc) may be added for Bi 203 0.15 to 3.2% of the weight 
0.5 to 10.0% of the weight and it may become. 

[0014] Moreover, this invention is constituted so that it may have the property of initial permeability mui<=100 and 

may become. 

[0015] 

[Embodiment of the Invention] Hereafter, the ferrite ingredient of this invention is explained to a detail. The ferrite 
ingredient of this invention is a ferrite ingredient of a NiCuZn system. A principal component qualitative as a matter of 
fact Fe 203 is 47.0-50.0-mol % (preferably especially). 47.5-49.5-mol % and Mn 203 are 0.01-3.0-mol % (preferably 
especially). 0.1-2.5-mol % and CuO are carried out 0.5-4.9-mol% (especially preferably 1.0-4.9-mol %), remainder mol 
% content of 1. 0-23.0-mol % (especially preferably 1.0-22.0-mol %) and NiO is carried out for ZnO, and it is 
constituted. 

[0016] Furthermore, in the ferrite ingredient of this invention, to such a principal component, Bi 203 is carried out for 
CoO, and addition of the MgO is carried out [ 0.02 to 1 .0% of the weight (especially preferably 0.1 - 0.9 % of the 
weight) / 0.5 to 10.0% of the weight (especially preferably 0.7 - 8.0 % of the weight) ] for Si02 0.05 to 1.0% of the 
weight (especially preferably 0.05 - 0.9 % of the weight) 0.1 to 2.0% of the weight (especially preferably 0.12 - 2.0 % 
of the weight). 

[0017] Since it comes to contain Si and Mg at a fixed rate as a sintering component, talc (talc) can transpose addition of 
above Si02 and MgO to talc (talc). In that case, in order to satisfy the addition range of the above-mentioned addition of 
Si02 and MgO, talc (talc) is added 0.15 to 3.2% of the weight. 

[0018] If un-arranging [ that the temperature change of permeability will become large if Fe 203 becomes less than / 47 
mol % / in the above-mentioned presentation range ] arises and Fe 203 exceeds 50.0-mol %, un-arranging [ that a 
quality factor Q will fall ] will arise. When Mn 203 of the above-mentioned specified quantity contains, improvement 
in the value of a quality factor Q can be aimed at. However, if the addition of Mn 203 increases too much and the 
above-mentioned 3.0-mol % is exceeded, un-arranging [ that the value of a quality factor Q falls conversely ] will arise. 
[0019] When it will become easy to produce abnormality grain growth, and quality factor Q value will fall, if CuO 
exceeds 4.9-mol %, and CuO becomes less than [ 0.5 mol % ], it is in the inclination which un-arranging [ that the 
temperature change of permeability will become large ] produces. 

[0020] When ZnO exceeds 23.0-mol % or ZnO becomes less than [ 1.0 mol % ], it is in the inclination which un- 
arranging [ that the value of a quality factor Q falls ] produces. 

[0021] It is added mainly in order to control the improvement in a quality factor Q, and the temperature characteristic, 
but CoO is in the inclination for the temperature change of permeability to become large rapidly, when many additions 
change too much and exceed 1 .0 % of the weight. Moreover, if an addition decreases too much and it becomes less than 
0.02 % of the weight, the reduction effectiveness of the temperature change of permeability will seldom no longer be 
seen. 

[0022] Since sintered density will become low if Bi 203 becomes less than 0.5 % of the weight, when un-arranging 
[ that the reinforcement of a sintered compact becomes small ] arises and Bi 203 exceeds 10.0 % of the weight, it is in 
the inclination for the temperature change of permeability to become large. 

[0023] When Si02 becomes less than 0.1 % of the weight, it is in the inclination for the temperature change of 
permeability to become large. Moreover, when Si02 exceeds 2.0 % of the weight, it is in the inclination for the value of 
a quality factor Q to fall. 

[0024] When MgO becomes less than 0.05 % of the weight, it is in the inclination for the value of a quality factor Q to 
fall. Moreover, it is in the inclination for the temperature change of permeability to become large. On the other hand, 
when MgO exceeds 1 .0 % of the weight, it is in die inclination for the temperature change of permeability to become 



large. 

[0025] If reference is made about the talc which has correlation in the content of Above Si02 and MgO, when the 
content of talc will become less than 0.15 % of the weight, it is in the inclination for the temperature change of 
permeability to become large. Moreover, when it exceeds 3.2 % of the weight, it is in the inclination for the value of a 
quality factor Q to fall. Moreover, it is in the inclination for the temperature change of permeability to become large. 
[0026] High Q is mainly used suitable for the application of the required coil for alignment etc. with a 0.5-250MHz 
band, concerning the ferrite ingredient with which such a NiCuZn system ferrite ingredient of this invention comes to 
have the property of initial permeability mui<=100. 

[0027] After fabrication is carried out to the core material of for example, a predetermined configuration and a required 
coil is wound, the resin mold (resin covering) of the ferrite ingredient of this invention is carried out, and it is used as a 
fixed inductor, a chip inductor, etc. These are used as various electronic equipment, such as mobile transmitters, such as 
television, a videocassette recorder, a cellular phone, and a land mobile radiotelephone. Although especially the 
configuration of a core is not limited, a drum-type core 2mm or less can both be illustrated in an outer diameter and 
length, for example. 

[0028] Thermoplasticity and thermosetting resin can be illustrated as resin used as mold material (cladding material). 
More specifically, polyolefine, polyester, a polyamide, a polycarbonate, polyurethane, phenol resin, a urea-resin, an 
epoxy resin, etc. can be illustrated. A DIP, spreading, blasting, etc. can be used as a concrete means which carries out 
the mold of the mold material. Furthermore, injection molding, casting shaping, etc. may be used. 
[0029] When the configuration of the chip inductor using the ferrite ingredient of this invention is illustrated, the chip 
inductor concerned For example, the core fabricated in the shape of [ which equips both ends with the big collar of a 
path using the ferrite ingredient of this invention ] a cylinder bodily shape, It has the terminal electrode arranged to the 
core both ends for connecting the coil wound around the drum section of this core, and the edge and external electrical 
circuit of this coil, and fixing a core in resin, and mold resin formed so that these exteriors might be covered, and is 
constituted. 

[0030] Below, an example of the manufacture approach of a ferrite which used the ferrite ingredient of this invention is 
explained. 

[0031] First, specified quantity combination is carried out and it considers as mixture so that the raw material of a 
principal component and the raw material of an additive may become predetermined within the limits of this invention. 
[0032] Subsequently, temporary baking of the mixture is carried out. Temporary baking is performed in an oxidizing 
atmosphere, for example, air. As for temporary baking temperature, considering as 1 - 3 hours is [ 800-1000 degrees C 
and temporary baking time amount ] desirable. Subsequently, a ball mill etc. grinds the obtained temporary-quenching 
object in predetermined magnitude. In addition, the raw material of an additive is added and you may make it mix in the 
case of this grinding. Moreover, the raw material of an additive adds the part before temporary baking, and you may 
make it add the remainder after temporary baking. 

[0033] After grinding temporary pottery, suitable binders, such as polyvinyl alcohol, are fabricated in a suitable amount, 
in addition a desired configuration. 

[0034] Subsequently, a Plastic solid is calcinated. Baking is usually performed in air among an oxidizing atmosphere. 
At about 950-1 100 degrees C, burning temperature is made into about 2 - 5 hours for burning temperature. 
[0035] 

[Example] Hereafter, a concrete example is given and this invention is further explained to a detail. 
[0036] As it replaces with CoO, Bi 203 and talc (talc), or talc (talc) as a principal component as Fe 203, Mn203, NiO 
and CuO, and a ZnO; addition component and Si02 and MgO are shown in the following table 1, after carrying out 
specified quantity combination, it mixed with the ball mill for about 16 hours. In addition, the addition component in 
Table 1 is the weight % display to a principal component. 

[0037] After carrying out temporary baking of such mixed powder at 900 degrees C among air furthermore for 2 hours, 
preferential grinding was carried out with the ball mill for 16 hours. The polyvinyl alcohol solution was added 10% of 
the weight 6% into the obtained ferrite powder, and it corned into it, and pressing was carried out by the pressure of 
98MPa, and the angulation form whose dimension is 50mmx5mmx4mm, and the tube-like object with the outer 
diameter of 20mm, a bore [ of 10mm ], and a height of 5mm were fabricated, respectively. Thus, the fabricated Plastic 
solid was calcinated with the burning temperature of 1030 degrees C in atmospheric air for 2 hours, and the square 
shape core sample and toroidal core sample which consist of a ferrite were obtained. 

[0038] About each of these samples, the reinforcement of (1) relative-humidity multiplier (alphamuir), the initial 
permeability (mui) in (2)100kHz, and the Q value in 2MHz and (3) (4) sintered compact was measured. In addition, 
measurement of above-mentioned (1) - (4) was performed in the following ways. 

[0039] (1) After winding a wire around a relative humidity multiplier (alphamuir) and the initial permeability (mui) 
toroidal core sample in (2)100kHz 20 times, the inductance value etc. was measured with the LCR meter and it asked 



for the relative humidity multiplier (alphamuir) in -20 degrees C - +60 degrees C, and the initial permeability (mui) in 
100kHz. 

[0040] When a relative humidity multiplier (alphamuir) is a value showing the rate of change of the initial permeability 
between the temperature of two points, for example, the initial permeability at the time of temperature Tl is set to muil 
and the initial permeability at the time of temperature T2 is made into mui2 5 alphamuir in temperature requirements Tl- 
T2 is expressed with alphamuir= (mui2-muil) / mui 12 (T2-T1). 

[0041] (3) After winding a wire around the Q value toroidal core sample in 2 MHz 20 times, in the frequency of 2MHz, 
Q was measured with the LCR meter. 

[0042] (4) Three-point flexural strength was measured using the on-the-strength square shape core sample. 

[0043] The result was shown in the following table 1 . 

[0044] 

[ Table 1] 
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[Effect of the Invention] The effectiveness of this invention is clearer than the above-mentioned result. Fe 203 this 
invention as a principal component Namely, 47.0-50.0-mol %, 0.01-3.0-mol % and CuO are carried out for Mn 203, 
remainder mol % content of 1 .0-23.0-mol % and NiO is carried out for 0.5-4.9-mol % and ZnO, and are the ferrite 
ingredient of the NiCuZn system constituted and this principal component is received. Bi 203 0.02 to 1.0% of the 
weight 0.5 - 10.0 % of the weight, [ CoO ] [ whether 0.1 to 2.0% of the weight, MgO is added 0.05 to 1.0% of the 
weight, and Si02 is constituted, and ] 47.0-50.0-mol % and Mn 203 as a principal component Or 0.01-3.0-mol %, [ Fe 
203 ] CuO is carried out 0.5-4.9-mol%, remainder mol % content of 1. 0-23.0-mol % and NiO is carried out for ZnO, 



and drethVferrite ingredient of the NiCuZn system constituted and this principal component is received. CoO is added 
0.02 to 1.0% of the weight, and talc (talc) is added for Bi 203 0.15 to 3.2% of the weight 0.5 to 10.0% of the weight, 
and since it is constituted The quality factor Q of the temperature characteristic is very high at fitness (the rate of change 
of the permeability to a temperature change is small), and the NiCuZn system ferrite ingredient of high intensity is 
obtained. 



[Translation done.] 



